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Sl GaAs Substrate Markets 
by Roy Szweda 
Semi-insulating (S O GaAs substrates could be said to be the raison d'etre for the GaAs 
electronic device business. The special characteristics of these wafers have enabled impressive 
progress in the development and application of not only discrete devices but increasingly 
more important, digital, microwave and mmwave ICs. The second edition of the report 
"GaAs Electronic Materials & Devices - A Strategic Study of Markets, Technologies & 
Companies Worldwide", authored by Simon Lande of Magus Research, forecasts that 
this business sector will reach some S93 millbn by 2000 with N. America continuing 
to be the region with largest usage. 
G aAs crystal growth and wa- 
fering has made great strides 
but still has a way to go 
before it matches the standard of 
silicon substrate production. Since 
the first report was published two 
years ago, the user survey indicates 
that while polishing and related 
processes have seen substantial im- 
provement, here remains a need for 
exact specifications as to what "epi 
ready" really means. 
As we show in the accompanying 
summary table, liquid encapsulated 
Czochralski (LEC) is by far the pre- 
ferred method for product ion of 
substrates ranging from 2-in to 6-in. 
However, the latest report shows 
that for certain applications, consid- 
erable interest is being shown in the 
vertical gradient freeze (VGF) meth- 
od for SI substrates. 
The general rule that still prevails is 
that each user takes time to work 
closely with the vendor and once 
established this will continue. Sec- 
ondary and tertiary sources of sub- 
strates are also qualified but by 
necessity the larger share of business 
with device manufacturers i  in the 
hands of a few substrate suppliers. 
The relatively static nature of the 
upper tiers of the device supply chain, 
i.e. there have been few new entrants, 
means that there is little opportunity 
for new substrate business. 
Impact of the availability of alter- 
native sources of substrates from the 
former Soviet Union etc. has had a 
minimal impact on the pricing or 
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supply situation. This situation is not 
expected to change substantially un- 
til these sources have caught up in 
terms of material consistency and 
delivery etc. 
The report assesses the dynamics 
of the industry with especial regard 
to the pricing situation, wafer sizes, 
geography and application, etc. As 
with the upper tier suppliers, Top 10 
substrate suppliers are ranked and all 
presently active companies are pro- 
filed. This is not as straightforward as
some other sectors because there 
remains a considerable diversity in 
product portfolio across the world's 
substrate vendors. 
Worldwide operators 
Demand and supply has seen little in 
the way of major change in so far as 
there have been no dramatic exits 
from the supply business on the scale 
of the Wacker departure some years 
ago. Elsewhere in Europe a reshuf- 
fling has continued; Outukumpu 
ceased its GaAs operations in late 
1994, Freiberger Elektronik Werk- 
stoffe became Freiberger Compound 
Materials GmbH, and MCP Wafer 
Technology -- the spiritual home of 
the founding MR / Cambridge Instru- 
ments activity - enjoyed a further 
evolutionary change with a success- 
ful MBO. 
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In N. America, Title III 
aided the consolidation 
of a trio of suppliers: M/ 
A-Corn [4] and Litton 
Airtron continue to be 
integral to their parents' 
vertically integrated e- 
vices businesses while 
doing well on the mer- 
chant market. AXT has 
been successfully mak- 
ing headway with its 
VGF business [1]. 
In the Far East, sub- 
strate supply is domi- 
nated by Japan-based 
companies, some 13 ac- 
cording to the report. 
These companies are 
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characterised by their 
stability and long-term 
view of the business. 
They also have fairly 
diverse businesses and operate in 
the opto sectors as well as electro- 
nics. Some are also major players in 
the second tier business - merchant 
epitaxy - as we reported last issue 
[2]. In addition, as noted above, some 
serve not only their internal require- 
ments but also operate on the mer- 
chant market, whilst others are 
divisions of petrochemical or mining 
companies. There have been no new 
entrants nor retirements - Nippon 
Mining became Japan Energy but 
little else has changed. As we have 
reported in III-Vs Review, some 
degree of co-operation is ongoing 
World SI GaAs Wafer Market by Wafer Size 
with the characterization of materi- 
als; for example the FTIR Round 
Robin [3]. 
No shake-out.., yet! 
In most respects, however, there has 
been little of the off-predicted major 
"shake-out" of worldwide suppliers. 
There appears to be sufficient busi- 
ness around for all 15 or so main 
players and it appears that the 
"shake-out" will continue to be "just 
around the corner" for the foresee- 
able future. 
N. America still leads the world in 
terms of substrate usage and will 
continue to increase its share to 
2000. Japan, however, will continue 
to lead the world production of SI 
GaAs substrates. As was noted in the 
first edition, US companies have been 
penetrating the Japanese home mar- 
ket and this is expected to continue. 
Perceived by some as an "unfair 
advantage", the US Title III Program 
[5] is ensuring the longevity of 
selected US vendors. There is cur- 
rently no equivalent program in 
Europe or the Far East although the 
"Euro GaAs" has promised much. 
Comparison 
of methods 
for bulk crystal 
growth of 
SI GaAs TECHNICAL FEATURES 
Low EPD capability 
EPD uniformity 
Length scale-up 
Size scale-up 
In-situ monitoring 
COMMERCIAL FEATURES 
Equipment cost 
Operator dependence 
Process maturity 
St wafer price 
LEC 
Poor 
Poor 
Good 
Good 
Good 
High 
High 
HB/HGF 
Good 
Moderate 
Poor 
Poor 
Good 
Low 
Medium 
VGF 
Very Good 
Good 
Good 
Good 
Poor 
Low 
Low 
VB 
Very Good 
Good 
Good 
Good 
Poor 
Very High 
Low 
High 
High 
Medium 
Medium 
Low 
Low 
Low 
Medium 
VCZ 
Good 
Good 
Very Good 
Very Good 
Good 
High 
High 
Very Low 
N/A 
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Size and pricing 
Wafer size and pricing continue to be 
a major preoccupation for vendors, 
users and industry observers. For SI 
GaAs the old adage of "size isn't 
everything" seems as pertinent as it 
is for silicon. 
Worldwide production has shifted 
away from 2-in substrates although 
there is some useful business for 
those who continue to serve the 
R&D market. All major digital IC 
manufacturers are based on 4-in 
material and virtuaUy all MMIC lines 
have caught up too. As predicted in 
the first edition, 4-in makes up 
slightly more than half of the world 
market for SI GaAs and will likely 
peak in two years before losing out to 
its successor, 6-in SI LEC GaAs. 
Prices for GaAs substrates continue 
to fall - but margins have improved 
a little so some vendors report good 
business. Exactly gauging profitability 
is, however, imprecise because most 
suppliers' P&L is obscured within the 
Annual Reports  of their  parent  
companies. 
The report, "GaAs Electronic Mate- 
rims & Devices -- A Strategic Study of 
Markets, Technologies & Companies 
Worldwide", (ISBN 1 85617 214 7), is 
priced £1250, US$1750, will be pub- 
fished in June. 
To order your copy of the report or 
a free copy of the Report Prospectus 
please contact: 
Jeremy Green at Elsevier Advanced 
Technology, PO Box 150, Kidling- 
ton, Oxford OX5 1AS UK Tel: [44] 
(0 )  1865 843000.  Fax :  [44] 
(0 )1865 843971. Email: jt.green 
@ elsevier.co, uk. 
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Magus Research has recent ly  
moved the HITEN web site to 
http:\\www.hiten.com - this site 
is the definitive on-line resource 
for high temperature lectronics 
and related technologies. 
The directory will be distributed free of charge to qualifying R&D, engineering and purchasing 
personnel active in the compound and advanced semiconductor industries worldwide. For further information 
and an application form for a free copy of the directory please complete and return the coupon below. 
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